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Table 1  Comparison of analytical results of gold by using different leaching methods
GBWO07806(n =3) GBW07246(n =3) GBW07247(n =3)
T ARG & - E RSD S E - E RSD SWEFHE  RSD
(ng/g) (%) (ng/g) (%) (ng/g) (%)
PRI 1 (5e/L AT B R %L ) 2.17 21.0 3.36 20.5 2.34 25.9
REGH 2(2g/L Hilik) 1.43 4.3 5.78 14.1 2.40 13.6
PEHGH 3 (5¢/L BRACHREREN) 0.23 19.0 3.43 18.1 1.96 12.9
PG 4 (2¢/L ik - 5¢/L B BRER SN ) 1.31 23.3 5.09 13.2 2.64 23.5
PG 5(5e/ L Apigiiadss - 2¢/ L ik —S5¢/ L BA AR EREN) 1.70 7.7 7.33 6.8 1.87 9.9
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Table 2 Effect of extraction time on the mobile fraction of gold

SR 1] SIS (ng/g)
(h) GBW07246 GBW07247 GBWO07248
0.5 2.26 1.42 8.16
1 3.25 1.87 10.2
3 4.63 1.70 14.2
5 5.42 1.81 15.6
24 7.26 1.77 30.4
36 7.00 1.83 32.0
48 7.12 1.58 37.4

2.2.2 K5 HRIBGR B
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2.00gf) GBWO7247 , iIn ABrBC il AT IR B — Bk —
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WA 1:3.1:5.1:10.1: 20,12 50 BHEHGICR 22
BB, IERERIBOR b 4 & AR, AR
[FFRpEGE(1 ~25g) , B ARG 100mL,
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PRV A UTTE BT L 5 3508 R B SRARAIL, 0h
20.3% o XA E SEIETERAT Au (S,05)37 HIZE
AR, R, 1E EOKA T, G A B R 4 5 43 ik o
DR MG 75 X 4R BB 0 A T Ak B, 7 4 BT P 8 A )
FRETERER FH E K o
2.4 HERNY BULHR T

JRE R A SR P A K B R O AT T AR
B PE BO h 45 AR 200 & e i ol [ AuCl, ]
ARSI, YA A FLTT S e SRR
A EAKG , FARFIAE LT RIZ N , S BORHH
AR Z . 1t 4 bR Y Bt GBW07246
GBWO07248 #EA47 5L 5, XF b 3 BUR B 4% in 40mL
JKALFR AN S5 7 2 24 S0mL J5 FH0 40mL T K &b ()
OB 1 1.4 WGk g R i, m D w4k 3
TR EMEZER(P>0.05) , FEFA LA I
IR AR 55 DCRE i, S B3 U5, A LT & o v
ARSLIGHE TR BORZE £ 25 50mL J5 7 i E K
(AL F 5 =K
2.5 HEURER A I B BRI AT 4 DB R A5

ARSZH LI ImL (9 100we/L 4 4% #E TAE VA W
(10% FIKAJ) FWFFEAT S, A 0. 2g Bk, 53331
IMAAR AT AEER R IR  F K, 2 4 % 100mL J5
R FTEPE I B o SEBR 2SR (32 3) K, 75 R W R
A BN R FE T 43 [l CR Y e 3R 1 2 100% , X
TG I BRIRES A WA e o L 1 0 RS 52 BR A
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3 PRIBUHGINR A7 e BRI AT 4 Il 3 1 5 i
Table 3 Effect of acid medium and acidity of extraction solution

on adsorption recovery of gold

S Il % S Il

R | R |
(%) (%)

2¢/L I} 94.2 || 20/L Wil -2% thiER | 92.7

2¢/LiNE - 1% iz | 98.3
2g/L IR -5% fi§fz | 100.6

2¢/LGNE -5% iR | 97.9
2¢/LHillE -2% £k | 87.2
2¢/LHilE -5% EiKk | 88.4
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2.6 GEPERIZIEEN S PCEN

R TR E R A 14) J2 T FEE XoF 4 W I 114)
Wi, A 52 56 DA 1mL [ 100 e/ L 43 A5 o LA %5 K
(10% FIKA L) ABFFERTS A 0. 2g BilK , & %5
% 100mL, 73 FIPR FHIEEE A 1em 2em 3em [ATE PE
JEIEAT B I 1 R J2 KR, R A B 5 K8 3 3 5%
) o AR, TG 1 R 2 R BE XoF 4 1) R B 52 1 AN
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SEATFECT B 45 I A 5 B2 7E 650°C L _E I,
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3 brdiikvHIr

VLA B R I 25 LS O AT 12 Iy 3 A%
B 25V A 7 vk A B, 1330 L0 43 B A O 1250
LR R4 0.05ng/g,
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BEEEA PRI 12 £y, 35 08 1.3 AR ar AB B b4 T
PEHC, SR A ICP — MS 360 5, [A] B Bk B Sg 1Y
GBW07246 1g ) GBW07248 £ 3 iy, % HIBR R %k -
BlR - BRACHR IR A SR B, K A AR IO, 3
BB FE KA, 2mL F K i Gk i, € 25 & 10mL,
ICP — MS 3EM & , R PR IO AT X5 L, 04
LRI 4, ARITENAE®EE(RSD) /N 11. 0% ,
REPRE IO Z 193G sh Y T

%4 iR

Table 4  Precision tests of the method

g -
FrBEmS: - 2¢/ L BEIR - Sg/L BiAt Mi{iﬁtéiﬁ
B BRI, (A SC i = WA\
YR U\;Z B RREN P (ARSCTE) s
K EAEISE
T (e | SESEGRNE  HRHRERE i‘\)ﬂg%a;
TA9{E (ng/g) RSD(%) |
(ng/g)
GBW07246| 20.8 7.56 9.4 6.9
GBWO07248| 100 30.6 10.2 2.5

R T B E AR SO VA B, X GBW07246
GBWO7248 (¥ $2BORGEAT b 1o 5 , 43 50 m A
50ng (14, AR IRy 91.2% ~93.4% , KW J7
R T o

4 BRI XM

TERTARZEN XIFET 12 25000 + 35
TG SIS E IR . SRR 10 ~20cm , # 5 id
i J L =200 HORLGR, SR A SC 5 36 43 9 647 1 3
BRI T BRI 2 &1 R 2 2y
PR RAERE AL 0 415 Sh S A 4 2 bR AL 22 TR, AR
LXK 1 25000 + 3% 2h A E 5 RS O
B SRR E0 BB TG, S5ERE
4 A A B, A S S AW T A S R
WA PRI (A58 3 FRLAS, B 2 B 5 50
R (AuS) i SR T 5 .
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ARSOCR AR IR B — BilK — B AR IR B U
PRI BT 3h 2 (U S UL L 2 0 ) 3% 11 W
WF s n] S S UAEAE ), #2577 1 T ICP — MS il 5
HERAE SRR P S S SR AT . TERRIRAY BT
IR E A, B P AR R 2 89. 6% ~
109.2% , [a)isf 2% ] ICP — MS f{#: GFAAS |2 4 &
i, e T IREeR

ARSI LT AR 5 X BRI VT AR 20 E
O B B TR S A, RIS S SR 52
B ERA WIS R R AL B W) %07 RIS T
AR XA o AT XA R S 5 X, 40 Bl 2
ST 13 PP T e — 2P B IE

6 Z% Mk

(U] SBAReh FadmaAs, i), 2. Sop il v e i il o S G
XF M PERE AR [T ] &0 I, 2014, 33 (4)
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Guo L Z,Wei R J,Wang H C,et al. Study on preparation
and Au ( I ) adsorption ability of nitric acid modified
activated carbon[ J]. Rock and Mineral Analysis,2014,
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HIGHLIGHTS

(1) The extraction of gold mobile fraction in soil with a special extractant of ammonium citrate — thiourea — sodium
thiosulfate.

(2) The method using an active carbon preconcentration of gold mobile fraction in a thiourea medium was
developed.

(3) The extraction and determination technology for gold mobile fraction was successfully applied to the detection

test of hidden gold deposits in a forest swamp landscape area.
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ABSTRACT

BACKGROUND: The geochemical exploration for gold deposits is based on the accurate determination of gold.
The content of gold in geochemical samples is usually at the level of ng/g, which needs to be preconcentrated
before determination by inductively coupled plasma — mass spectrometry (ICP —MS) or graphite furnace absorption
spectroscopy ( GFAAS). At present, the exploration of buried deposits is the frontier of geochemical exploration
technology and the extraction of gold mobile fraction is one of the most effective approaches to find concealed gold
deposits. Compared with whole rock gold analysis, the gold mobile fraction content is much lower, which requires
specific leaching, efficient preconcentration and accurate determination.

OBJECTIVES: To selectively extract gold mobile fraction and find surface secondary anomaly information for
exploring concealed ore bodies.

METHODS: Experiments were carried out on the extraction agent and determination of gold mobile fraction by
ICP - MS. Ammonium citrate was used to promote the disassociation of the adsorption of exchangeable form gold
from the surface of clay minerals and secondary minerals in the soil. The complexation of thiourea and sodium
thiosulfate was applied to diffuse the extracted gold into the solution to achieve the purpose of selective extraction.
The procedure for gold preconcentration from extraction solution and the ICP — MS determination method were
established.

RESULTS: The experiments determined that the extractant was composed of 5g/L ammonium citrate, 2g/L
thiourea, and 5g/L sodium thiosulfate. The extraction time was 24h, and the active carbon was used to
preconcentrate gold in the acidic thiourea medium. The gold adsorption rates were 89. 6% —109.2% , and the
ashing temperature of the concentration materials were 650 — 700°C. The detection limit of the method was
0.05ng/¢g, the relative standard deviations ( RSDs) ranged from 9.4% to 10.2% , and the recoveries were from
91.2% 10 93.4%.

CONCLUSIONS: Compared with the published method, extraction with ferric sulfate — thiourea — sodium
thiosulfate solution and determination by GFAAS, this method has the advantages of low detection limit, wide linear
range and fast analysis. This method has been successfully applied in the geochemical exploration of gold deposits
in the forest swamp landscape area of Dongan, Heilongjiang Province. Gold anomaly delineated is consistent with

the location of the concealed gold deposit.

KEY WORDS: concealed gold deposit; gold; mobile fraction leaching; thiourea; activated carbon adsorption;

inductively coupled plasma — mass spectrometry
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